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ABSTRACT 

A spiral helix is affixed on the distal end of a flexible 
catheter. 

8 Claims, 8 Drawing Figures 
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4,030,503 
1. 

EMBOLECTOMY CATHETER 
FIELD OF SEARCH 

Surgery, Cannula, Catheter. 
OBJECTS 

The object of this invention is to provide a means of 
safely opening and enlarging the lumen of throbbosed 
blood vessels in the human vascular system. The instru 
ment may be used to open a totally-occluded vessel, or 
it may be used to enlarge the blood passageway of a 
very constricted vessel. The instrument is particularly 
useful for opening arterio-venous shunt vessels nar 
rowed as a result of long-term chronic hemodialysis. 
More specifically, it is intended now to provide a 

flexible catheter having on the distal end thereof a helix 
or a spiral helix, which is introduced into the blood 
vessel at a point below the obstruction-a narrowing or 
clot (thrombus). The catheter is rotated and pushed 
forward into the clot. The helix screws into the clot, 
and when it is firmly embedded or has passed the clot, 
the catheter is pulled out of the vessel without rotation. 
The clot is thereby dislodged and comes out with the 
catheter. In general, the catheter operates like a cork 
SCeW. 

These and other objects will be apparent from the 
following specification and drawing, in which: 
FIG. 1 is a side elevation of the catheter; 
FIG. 2 is an enlarged view of the distal end of the 

catheter; 
FIGS. 3 and 4 are cross-sections along the lines 3-3 

and 4-4 of FIG. 2, respectively; 
FIG. 5 is a view similar to FIG. 2, but showing the 

distal end of a modified form of the catheter; 
FIGS. 6 and 7 are cross-sections long the lines 6-6 

and 7-7, respectively, of FIG. 5; and, 
FIG. 8 is an enlarged view of the distal end of a sec 

ond modified form of the catheter. 
Referring first to FIGS. 1-4 of the drawing, the cathe 

ter 2 consists of a flexible shaft 4 consisting of a sleeve 
5 which may beformed of spirally wound stainless steel 
springy wire, having a handle 6 secured to its rear end. 
Included as part of the flexible shaft is flexible spring 
wire 8 which extends from the handle through and 
beyond the forward end of the flexible shaft, and a 
rounded knob 10 is secured on the forward end of the 
Wife, 
Connected to wire 8 and extending rearwardly from 

knob 10 is a helix 12 whose rear end 14 is attached to 
wire 8. While the helix may be formed of either round 
wire or wire with a flat outer side, a preferred form 
incorporates a wire that is round (FIG. 3) at the for 
ward portion of the helix to prevent unintentional for 
ward cutting, and whose outer side is flat (FIG. 4) at 
the rear portion of the helix. The flatted portion of the 
wire provides a cutting action when the catheter is 
withdrawn. 
FIGS. 5-7 illustrate a modified form of the helix. 

Helix 12' is machined to rigid screw form, the screw 
root being attached to wire 8. The turns of the screw 
may be solid (FIG. 6) or they may be slotted (FIG. 7) 
to enhance their cutting action. Where the turns are 
both plain and slotted, it is preferred that the forward 
ones be plain so as to inhibit unintentional forward 
cutting, and that the rear turns be slotted so as to en 
hance cutting action when the catheter is withdrawn. 
The spiral helix incorporated in the FIG. 8 embodi 

ment is generally like the helix 12 shown in FIGS. 1-4, 
except in that it is tapered at both ends to facilitate 
entry and withdrawal. 
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Various types of helical cutters may be used to ad 

vantage with this invention. Those illustrated are exam 
ples. The instrument should be constructed of tissue 
inert materials which can be sterilized. Silver and stain 
less steel are well-suited for the helix. 
The wire 8 provides control against deformation of 

the helix and enhances the safety and manipulatability 
of the device. However, it does increase stiffness and, 
hence, in a catheter which must negotiate sharp or 
compound turns, wire 8 would not be incorporated, 
and the knob 10 would be attached directly onto the 
end of the helix. The same modification would also be 
used in a catheter designed for use in very small vessels, 
for example, when the helix is about .04 inch or smaller 
in diameter. Alternatively, the wire 8 may be retained 
in a more flexible catheter by attaching the helix at its 
forward end to knob 10 and at its rear end to sleeve 5. 

I claim: 
1. A thrombolectomy catheter comprising 
a flexible shaft having forward and rear ends, 
a handle on the rear end of the shaft, 
a wire having a forward extremity extending beyond 
the forward end of the flexible shaft, 

a rounded blunt member on the forward extremity of 
the wire, and 

a spiral helix surrounding the forwardly-projecting 
portion of the wire and extending rearwardly from 
the rounded blunt member the forward portion of 
said helix having a rounded forwardly-disposed 
surface, and said helix having a sharp rearwardly 
disposed outer edge portion. 

2. A thrombolectomy catheter as claimed in claim 1, 
said spiral helix comprising a wire secured to the 
rounded blunt member. 

3. A thrombolectomy catheter as claimed in claim 2, 
the wire in at least a portion of the helix which is adja 
cent the rounded blunt member being of substantially 
round cross section. 
4. A thrombolectomy catheter comprising 
a flexible shaft having forward and rear ends, 
a handle on the rear end of the shaft, 
a rounded blunt member on the forward extremity of 
the flexible shaft, and 

a spiral helix extending rearwardly from the rounded 
blunt member on the forward end portion of said 
shaft, said spiral helix comprising a wire, said wire 
in at least a portion of the helix which is adjacent 
the rounded blunt member being of substantially 
round cross section, said wire in at least a portion 
of said helix which is adjacent the end thereof 
which is remote from the rounded blunt member 
having a flat outer side. 

5. A thrombolectomy catheter as claimed in claim 2, 
said helix having inwardly tapered opposite ends. 

6. A thrombolectomy catheter as claimed in claim 1, 
said helix being a rigid screw. 

7. A thrombolectomy catheter as claimed in claim 6, 
wherein at least some of the turns are slotted. 

8. A thrombolectomy catheter comprising 
a flexible shaft having forward and rear ends, 
a handle on the rear end of the shaft, 
a rounded blunt member on the forward extremity of 
the flexible shaft, and 

a spiral helix extending rearwardly from the rounded 
blunt member on the forward end portion of said 
shaft, said helix being a rigid screw, wherein the 
turns of the screw which are adjacent the rounded 
blunt members are continuous and at least some of 
the turns which are remote from the solid blunt 
member are slotted. 
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